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(54) PERMANENT MAGNET SYNCHRONOUS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fully suppress the 
cogging torque. 

SOLUTION: This synchronous motor is constituted of a 
stator 38 having a slot 1 31 formed between each two 
teeth 130, a rotatably supported rotary shaft, and a rotor 
37. The width of an iron core 136 between magnetic 
poles is set so as to satisfy 9MIN<9<9MAX, where 0 is 
the angle of the iron core between magnetic poles, and 9 
MIN is the minimum value of an angle formed by two 
straight lines connecting the heads of two end faces 
which are the most remotely located out of the end faces 
of teeth 130 defining the width of the iron core 136 
between magnetic poles. The center O of the rotary shaft 
and 0MAX is the maximum value of an angle formed by 

two straight lines connecting two ends, which are the most remotely located out of ends of 
teeth heads 139 of the teeth 130 defining the width of the iron core 136 between magnetic 
poles and the center O of the rotary shaft. With this method, the movement of magnetic flux is 
not discontinued, when permanent magnets 105 pass through the slots 131. 
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ieRm®4 o 7 ksir®4 o 8 k^nK^hnnBatf4 

3 3^«Stl4. 

[004 1] ZZX\ !B4C0SBfeO}Bffi(w*5t^T. SS® 
iaR£«W^U. ««fflF»'M3 60WSB»ic*5»t4 
M»h««Hft»4 3 3k. *-^^7h2 7«)«W> 
Ok^JS^2*60]l»*%-r«Kk?ix4. ^LT. El 
1 2iz5^tXo^ WSBSSk'^A 3 6^(S^» J fe-T4 3 
flS<Of O^f ^ -^^7 H 1 3 

3^i>8Hi^— otOSSSSrPl. P2kL. ^S-ffia5P 
1 % P 2<^)5feSk WE*'tO k Sr*S^2*^®ja^fiE-r 

^Jg^^Cil^MAX k"f 4. 

[0042] 013 ic^J: 3 1-. HESaaR'C^ 
3 6 <Oigfc*«E-r 4 3 fB^X <O&&mc0 o 
%&^mttfzZ--r><DVms 1 . S205fe>BQl* Q2 
k . mil S^'C^O k Sr»^ 2*Oifi3K^!c-rft«S:«^fl[ 
^ m ,n ki*4. Uc^t, MB^ 1 (rmf&MI&t PI 

k^i'ptcfftffi^.Ik^ioT. F;u^33H»*^h 
$<-T4Clk^T'#. 3^^h;U^*^%^*t40Sr+ 
^«J»J-t4ik3& f T*4; 

[0 04 31*^ **Bj^»5^Sltfi^»BS^v^T 
BJBW-4. 01 4<4*SfiH^*5«O»fc^0»3B^*J«t4 
^Baa^C^ ^^ffltc L/C k « o*ASP55«WJ(W 
iM!OBrffiHT , *4. 77<A& : &1 0 511 8ft 

r d j tmz'h *) . a*rt«c*5^4rt*'fc: j wiH i 

6 6^. S»m^*J«t4^*fco-^3 7^j«»kH 
arW^fPaBDl 6 7«r. RS^r63t3feit4Mfit*rCCr 
-y^Bl 6 8 5:^rf 4. -fLT* HuiFPfflBl 66kx 
w s-ffi 1 6 S k coHCrt/aWEflSS 1 3 4 j&g&fcSii 
4. 

[0044] Z<7)i&£. mWKWBibtS 1 34WD 
7 M31 * JBflf 4 k * tceSm^ift^q^S^^: 
4. ^-T\ «5^8tt^>»JIS^v%T. SSORHK'CfiH 
^511 3 6«Oj05«H*Btz:*3*t4ffl!ErtJH 

ffiiJSffiSB134k. ^2/^7h2 7^)+*Okt:*S 

^ HI N ^ ^ ^ Q MAX. 
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MzMWhZk&X'Zh. 
[0045] *^OSg6<OHS6<^St^>'^ 

wm^smmi'hh. 7kw&52 0 5te. bs 

®# I'D j #^T-J>9, «*l*UC*»*7*lW=*«IB 2 

igffi208i&^rS. *LT, |yfe^tB®2 0 6tS« 
B 2 0 8 k <?3iaCrt««IB*» 2 3 4 . 
to 04 6] S6<Og5t£<OJ$gfc:*5Vvt, &® 

l9ErtWflHBl8l»2 3 4i:. *-*i^7 b2 7<0<M> 
Ofcfcl*i;2:*«aBIfcW«^*fc3*»-*« L^**-5 
T , bSIESS 1 cDHSfeJ^S k PJ&£ - WBS&'kffli 6 

#MIN — @ — ^ MAX 

fcSr£ J: 3 IziKEtb £ k J: - Wl/?SlM»fc* 20 

mzmnthzkifx-th. 
[ o o 4 7 ] act, 7 <vmk<vBmzn ^x 

SMftoBffiEIT**. wC9%£, 7kW&53 0 5li, Br 

fctt&MMS-tSlSrS 3 0 8 Sr^Tf & . * L-T . BUiBT 
ilB3 0 6i:SigrS3 0 8i:OlS1trtjgfflaS*gB3 3 4 30 

[0048] fit m7c7)glSfe^®tJi5V%T,-K® 
IMfrMW****. *18fiBS]»^3 3 6«?3M«SfIttJftS 
Bul£f*lJfllS'JE[&SI5 3 3 4k, ^7h27 *>4M> 

Ot5-*S^2*<?)iiSS* { fiE-rftSt$/i*. Ufc**-9 
T, ffflfiSS 1 <V&&<7$mk EHUfc. BffllSMfc&BHft* 

£ M ]N (9 MAX 

[0049] ifcfc:. *wn<nw.s<nm&<vfc?&^^ 

IhWHBWC* 0 , a#flfc:*J»t 4 rtfffco- ^ 3 7 CO 

#fc«Eo-* 3 7*#Hfl»k JiS'Wf^P35fiB4 0 7 
Sr. PMB*rSit*J»t4Piflt» - t=$lSBi4 0 8*«i'4. 
•fl/C, fffiPOTBB4 0 6kSaM4 0 8kO|Blfc:rtS 50 



(07) ttBm 1-18328 

12 

{WS*a!4 3 4 *^fi££iT.& - 
[0050] f:T, ^8<05l«fe^®tfcV^T, ffi& 

«KrtMHBKil9(4 34 k . 5"* 7 > 2 7 

Ok-&^23tscOBJfo!»W^k^^*- L^**" 5 
T, |irieSl£Ollli6fi0^®i:R«t. HSHMfcMW* 

fc**J;5Klft5&rS-kCJ:oT, hW®?^ 
$<-f£ .Ik 3df>^h^*9ft^"f*^*+ 

#icjips'j-f&.rka ? -r£s. 

[0051] <XC *W»0»9^«at<«WB»c-3^T 
RW4. 0i8ti*^<om9co^ife<^Stfc{f2> 

iW8<OBrrS©t'3i)-5. -W^, *A3KB5 0 5tS, Bfi 

o6£, ®&foi l zxnh*mzmR'o-fi 3 7«»hs* 

k (J»rW5rPraSffi 5 0 7?:, R^l^tfc ttl>Mffi!ttr 

«EPHBB5 0 7 fcxwTES 0 8kcorat^flWStt 
855 3 3A*. «fiE¥fflffi5O6fc;7 l --'<Bi5O81:0)IB 
ic^lKUSftSP 5 3 4 A^ix-eix^iS.^^^ • 
[0052] ion*, ffie-r-^5 0 8A J @*r6lt 

534 y M 3 1 k £ fcSW*>BiW 

^ «±, «88W»<C» 5 3 6 wlWM»=*i»t 
*«Kj'HB«ISia»5 3 33U/l*J«0WBltt»5 3 4k, 
y +7 h27 C04"COfc Sr^2*cOil3aA^-t 

ftSk$n&. _ 
[0053] LfzH^X . 15l£^ 1 ^m^BMk ®& 

5min S ^ S 5 max 

k**i^fe:RJW*-kKJ:->-r. h^sawft* 
[0054] El 9ti*% H JW|g 1 OcO^ffe^Hstfc 

®6 o 6 *; assrrtifc*nt*»*te J HfflB6 o 7 Sr, r 

Stt-Th. *LX. fife¥ffl®6 0 7kx-^6 0 

8 k «iaonafliffift»6 3 3* J , loie^iiffi 6 0 6 k 

08kOiatl*«fHI8lffiaS56 34*^iim 

[0055] m offm^maza^x. m. 
WBmMf^eM. *saaiai«»c»6 3 6WP*iB»fc:*J»t 

MiRMAnBttff6 3 32StU r l*UHfi')Sfta56 3 4k. 
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t-? i^r 7 h 2 7 <7>4"l>0 k Z&Jri 2 ^COWSA^&t • 

$ MI N — $ — ^ MAX 

kfr*J:3fcR^4£i:fc:J:-3T* h/u*S»**'h 

i o o 5 6 ] #$wfcoss 1 1 <^MW7$B£-?i * 

TRST*. H2 0»4*5K»3»1 1^*1^ 
$^l!^BrMST'&&. -<7)^> 7*Affi£57 0 5 

3 7 ^kh^ t i m^nKcmm i o 6*. aa*** 

f-^7 0 8S-*Tft. *LT. ffflEBMffi7 0 7fc 

f-;i7 o 8 kora^jaflHB*»7 3 3 her 

MB 7 0 6tf-^17 0 8fc^HfcrtMBIEffiS7 3 

[0057] *£TVJS 1 1 05U6^St^OT. ffi 20 

* mll#WaffllffiftS«7 3 3XtXrtJaWHftffl7 34 k. 
^ _^ ^ y 2 7 <7)<W>0 k SrJSji 2 #<0ffl3&MsW" 

asks*.*. Lfc^x. m^i^mm(mmtm 

S MI N ^^^^MAX 

fc£4idt;:15^&c:kfc<k^T. Wi^SCtt*** 
[0058] *r*5. *»BJ«ilW5SB»^BiclSeSix 30 

[0059] 

U ^7%AW5T^zW^m^1B^^-^^T^ 

mn. mffla&'Offlfizet u «iebbesb« 

o<7)S®<7>5tffik. M£@i£$fcO*'l>k Sr*£ac2#tf>S 
^jStfcBWMBWMil* <9„, N kU luIESafffiiaft'C^O 

S^2^lSH^^ftacoa^«iS:^jiAx fcLfck • 50 
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#M1N ^0^0 MAX 

[0061] Jl<7)i££\ *A5B5^o v h £ili§rf 4 
[EM^®#^it0J] 

[121 ] *»BJO*l<^fi^!B^(t6AASB£55C 

[02] st^^l^^^Bttfcfc^i^-^BM 
^gco^ 1 OBrDBHTC* 4 • 

[ 113 ] *«BBO* 1 c7)HJ£^®^(t4^-^KiS 
^gcom 2 <DffiM[2T'J> 4 . 

[04 ] *jflWH^)Wl c^6^SS(3^«f4fiafiiPa^ 

0T*£4o 

[05 ] #% B #oi£i ^tt^ffitw*3ft48aE8satt^ 
[06 ] m^^z i 4 mmnm'Cmn t h^r^mm 

[07] m&M&lz£Zn~?®$x&bh)l'7/h)l'? 

ims) ^^M^2(omt<ommz^\fbw^iSt^ 
mvhb. 

[09] *%0>1^2OMfe^JF^^iott4^tirBl^ 
[HI 0] *ftBficr>&3<7ym&Bmzte\fh&M^ 

[Eii i ] &&w<Q&3<om&vBmz&fthmfflsi&i 

<Uffift ZM/miz Ltz k £ ^AK^lRl^SSWS^Bi 
[(21 1 2] ^^Bj^com4(^S&coJB^Z^hW^^i 

ceii 3] ^^(om4<7)^<7m^zf5^bmMs^ 

[014] *3%Hjo»5<?3lS»^S8fcfe«t4?^BT«fe 
®0T'J>4, 

[01 5] *^ B J^6^IIS60Jf^c^tt4^rB , m 
®0T'J>4. 
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[131 6 ] #»^IB7^^^JBfcft't*S3MIR 

wstvt>z>. 

KEN* 6. 
BEST**. 

[019] #369!<0S1 0^)SB(W»R!Bfc*5»t*aBB 
WflSBT**. 

BrBBBTC**. 
[1^ltt?B] 

1 5 &AWEaawt»« 

2 7 ^-^^7b 
37 a— ^ 

3 8 ^T"-^ 

[01] 



i I ' tin 
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105. 205. 305. 405. 505. 605. 7 

0 5 * Afi£5 
13 0 * 
131 ^o 7 b 

133. 233. 333. 433. 533. 633. 7 
3 3 *WS«Elft» 

1 34. 234. 334. 434. 534. 634. 7 
3 4 fljgffilEttffi 

135 u-^3T 
10 1 36. 236. 336. 436. 536. 636. 7 
3 6 BHUfcfr 
13 9 — TS^v Y 

1 66. 206. 306. 307. 506. 606. 6 
0 7 ¥*fl® 

167. 207. 406. 407. 507. 706. 7 
0 7 PHSffi 

208. 308. 408 Su 
Ql % Q2 jfc&S 
PI. P2 
20 SI. S2 




!3? 




[HI 1 ] 



4 * • • 



(14) 



11-18328 





